To assess the relation between body mass index (BMI) levels and various lifestyle variables related to physical activity and specific characteristics of a healthy eating pattern, using baseline cross-sectional data from the Wellness IN the Rockies project. SUBJECTS: A total of 928 males and 889 females, aged 18-99 y, recruited from six rural communities in Wyoming, Montana, and Idaho. MEASUREMENTS: Using BMI as the criterion, overweight was defined as a BMI X25 kg/m 2 and obesity was defined as a BMI X30 kg/m 2 . All participants in this study completed a questionnaire that elicited sociodemographic information, self-reported height and weight, and data related to specific dietary intakes, eating-related behaviors, and physical activity behaviors and perceptions. RESULTS: Prevalence of overweight was 70% in men and 59% in women. Increased likelihood of overweight or obesity was associated with greater frequency of the following: drinking sweetened beverages such as soft drinks/soda pop, ordering supersized portions, eating while doing other activities, and watching television. Other predictors were lower frequency of participation in physical activity and the perception of not getting as much exercise as needed. CONCLUSIONS: The increased probability of having a high BMI in individuals who more often eat while doing another activity appears to be a novel finding that will need to be substantiated by additional research. The finding that the vast majority of overweight and obese respondents believed that they do not get as much exercise as needed strengthens the assertion that finding ways to increase participation in physical activity should remain a high priority in obesity prevention and intervention efforts at the community and individual levels.
Introduction
The increasing prevalence of obesity worldwide has been attributed to environments that foster sedentary lifestyles and encourage dietary intakes and eating behaviors linked to positive energy balance and weight gain. Determinants of weight gain leading to overweight and obesity are clearly multifactorial and involve both genetic and environmental components. The key dietary factors that have been most often associated with weight gain or obesity include high dietary fat intakes, 1-3 overconsumption of energy-dense foods, 4, 5 and based on recent research, diets characterized by a greater reliance on carbohydrate-rich foods with a high glycemic index compared to those with a low glycemic index. 6 However, there is a lack of consensus regarding the relative importance of these dietary factors, and some investigators have questioned whether there is even a causal link, for example, between dietary fat and obesity.
There is evidence that both physically active lifestyle 8, 9 and healthy eating (as defined by various scoring methods) 10, 11 can increase the likelihood of maintaining a normal body weight. One attribute of a healthy eating pattern is a liberal intake of fruits and vegetables as well as whole-grain breads and cereals because these foods are markers for nutrient-dense diets that provide adequate levels of dietary fiber. There has been a trend in the US toward larger portion sizes for food consumed outside the home as food manufacturers and certain restaurants have been using larger portions, sometimes referred to as 'supersized,' as a selling point. 12 It follows that another characteristic of a healthy eating pattern is appropriate portion control, one dimension of which relates to not ordering supersized portions when given the opportunity. The primary objective of the present study was to assess the relation between BMI levels and various lifestyle variables related to physical activity and specific characteristics of a healthy eating pattern within an adult population living in three Western states. A secondary objective was to assess the relations between BMI and specific eating-related behaviors such as eating meals with other family members, eating food prepared at home, and not doing other activities such as watching TV while eating. The results presented in this paper are derived from a cross-sectional survey intended to provide baseline data collected as part of the federally funded Wellness IN the Rockies (WIN the Rockies), a healthimprovement project in Wyoming, Montana, and Idaho. Identification of specific dietary variables and eating-related behaviors that may be causally related to high body weights could suggest additional strategies for obesity prevention and intervention.
Subjects and methods
The initial WIN the Rockies cross-sectional survey was developed to assess attitudes and behaviors in the areas of eating, physical activity, and body image and was carried out in the fall of 2001. After being pilot tested, the 57-item survey was mailed to approximately 600 randomly selected households in each of the six rural communities, two each in Wyoming, Montana, and Idaho. Populations of the communities ranged from 4111 to 8487 residents. The individual in the household over the age of 18 with the most recent birthday was asked to complete the survey. An incentive ($1.00 cash) was included with each survey. Paid advertisements announcing the mailing of the survey were placed in local newspapers and aired on local radio stations. Local youth groups were recruited to distribute promotional posters throughout each community. Follow-up reminder post cards were mailed to households that received the survey, and phone calls were made to encourage return of the surveys. Of the 3529 surveys that were mailed, 1817 were returned, a response rate of 51.5%. The study population consisted of 928 males and 889 females, ranging in age from 18 to 99 y, with 680 and 1,137 individuals in the less than 50 y, and 50 y and older age groups, respectively.
The questionnaire elicited sociodemographic information (including gender, age, race, education, and employment status), self-reported height and weight, and a series of questions in the areas of dietary intake/eating behaviors, physical activity, and body image. To fulfill the above-stated objectives for the present study, only data generated from the dietary intake/eating behaviors and physical activity sections of the questionnaire were used.
Questions in the general area of dietary intake primarily focused on markers of a healthy diet such as healthy beverage consumption (milk vs sweetened beverages). These questions specifically inquired about the individual's frequency of consumption of sweetened beverages, fruits and vegetables, milk, and whole grains. One of the sweetened beverage questions asked about consumption of soft drinks or soda pop (regular or diet); the other question in this area asked about the consumption of sweetened beverages other than soft drinks. No distinction was made between fullcalorie and reduced-calorie/artificially sweetened varieties of sweetened beverages because of the primary consideration that neither represents a healthy alternative to milk consumption. In light of the overall project's emphasis on encouraging the consumption of foods that are markers for a healthy diet and the need to keep the questionnaire relatively short, frequency of consumption of high-fat or high energy-dense foods was not assessed. Eating behavior questions inquired about the frequency of ordering a supersized portion when having the option, and the frequency of family dining, home food preparation, and eating while doing another activity such as watching television.
Questions in the general area of physical activity inquired about the frequency of participation in physical activity, time barriers to participation (ie, time spent watching television, leisure time spent on the computer or playing video games), and whether the respondent believed that he/ she gets as much physical activity as needed (which will be referred to as 'exercise need self-assessment'). The specific question regarding the frequency of participation in physical activity was as follows:
Regular physical activity includes actions such as house cleaning, lawn mowing, gardening, dancing, walking, aerobics, jogging, bicycling, swimming, etc., that result in actively moving your body for 30 min or more each day. Given this definition (actively moving 30 min or more each day) how often do you engage in regular physical activity?
Additional questions in this area inquired about beliefs related to exercise. These questions asked about the respondent's enjoyment of physical activity, about the role of regular physical activity in improving the respondent's health and in making the individual a happier person, and ) after controlling for all the remaining dietary intake/eating behavior, physical activity, and sociodemographic variables.
In a number of instances, two or more questions from the dietary intake/eating behavior or physical activity sections of the questionnaire were combined to create composite variables that were entered into the multivariate logistic regressions. Composite variables were created for sweetened beverage consumption (which included separate questions for soft drinks and for sweetened beverages other than soft drinks), for fruits and vegetables (which included six separate questions regarding specific types of fruits, vegetables, or juices), and for whole grains (which included separate questions for high-fiber cereals and for wholegrain breads). Four additional physical activity beliefrelated questions, described in the previous Subjects and Methods section, were combined to form an exercise-belief composite score.
For each of the dietary intake/eating behavior and physical activity-related variables that turned out to be a significant predictor of overweight and/or obesity in the multivariate logistic regression models, tables were constructed to indicate the probability of being either overweight or obese by gender, age, and two categorical levels of the predictive variable. Simple logistic regression models were used to test for significant differences in the probability of being overweight between the two levels of the variable of interest for each age and gender category; an identical analysis was used to test for significant differences in the probability of being obese. All statistical analyses were completed through use of software from SAS (Statistical Analysis System Institute, Inc., Cary, NC, USA).
Results
Based on self-reported heights and weights, 642 individuals (35%) were in the normal BMI (18-24.9 Table 1 . Based on the multivariate regression analyses, age was not a significant predictor of BMI whereas a gender effect was observed. Men were significantly more likely to be overweight, but not obese, than were women. The prevalence figures for the entire group of men and women with BMI X25 kg/m 2 were 70 and 59%, respectively. Statistically significant findings for the impact of BMI on dietary intake/eating behavior-related variables are reported only in cases for which treating BMI both as a continuous and categorical variable yielded a Pp0.05. Using this criterion, individuals with a higher BMI were significantly more likely to drink sweetened beverages such as soda pop, order supersized portions when given the opportunity, and eat while doing other activities such as watching television. Individuals with a higher BMI were significantly less likely to eat high-fiber cereal and less likely to eat breakfast with other family members. The impact of BMI was not statistically significant with respect to drinking sweetened beverages such as Kool-Aid s or drinking fruit or vegetable juices, eating fruits or vegetables, drinking milk, or eating wholegrain breads. BMI was also not a significant predictor of the frequency of eating supper with other family members or of eating food that was prepared at home.
An additional set of multivariate regressions was run to determine which of the dietary intake/eating behavior and physical activity variables were significant independent predictors of overweight (BMI X25 kg/m 2 ) and obesity (BMI X30 kg/m 2 ) after corrections were made for all the remaining dietary intake/eating behavior, physical activity, and sociodemographic variables ( Table 2 ). Significant predictors of increased likelihood of overweight and/or obesity were as follows: respondents drinking sweetened beverages more often, respondents ordering supersized portions more often, respondents eating while doing other activities such 
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as watching television more often, respondents watching more hours of television, and respondents who indicated that they do not get as much exercise as they need. In addition, the exercise-belief composite score was a significant predictor of obesity, but not overweight. This finding is based on the fact that compared to nonobese respondents, obese respondents were less likely to choose the 'strongly agree' option for the statements, 'Regular physical activity plays a role (or would play a role) in improving my health,' 'Regular physical activity makes me (or would make me) a happier person,' and 'I enjoy being physically active'; and obese respondents were more likely to select the 'agree' or 'strongly agree' options for the statement, 'I find physical activity to be unpleasant.' Since self-reported frequency of participation in physical activity was judged to be the single most salient physical activity-related question, multivariate regressions were rerun with all variables entered except exercise need self-assessment and the exercise-belief composite score. In this case, physical activity frequency was a significant predictor of obesity but not overweight; this contrasted with the inability of physical activity frequency to predict either overweight or obesity when all physical activity-related variables were simultaneously entered into the multivariate regression analyses with the remaining pertinent variables.
To further explore the BMI predictive value of these key variables, summary tables were constructed to indicate the probability of being either overweight or obese by gender and age, and by response to each of the following questions: frequency of sweetened beverage consumption (Tables 3 and  4) , frequency of choosing supersized portions (Table 5) , frequency of eating food while doing another activity (Table 6 ), time spent watching television (Table 7) , physical activity frequency (Table 8) , and exercise need self-assessment (Table 9 ). For example, Table 3 indicates that both younger and older women who consumed sweetened beverages once or more per week were more likely to be overweight than were women who consumed sweetened beverage less than once per week. The probability of being overweight was 47% for younger women who consumed sweetened beverage less than once per week, while the corresponding probability for the once or more category was 60%. Tables 3 and 4 clearly demonstrate that the relation between consumption of all sweetened beverages and probability of being overweight/obese was primarily Determinants of high body mass index M Liebman et al mediated by the predictive value of consumption of soft drinks/soda pop rather than by other sweetened beverages.
The ability of frequency of choosing supersized food portions and frequency of eating food while doing another activity to predict high BMI was much greater in women than in men (Tables 5 and 6 ). Table 7 indicates that time spent watching television was a more powerful predictor of overweight and obesity in the younger compared to the older age group. Using a 4 h or more per day cutpoint to define 'more often' watching television rather than the 2 h or more cutpoint used for Table 7 caused the probability of being obese to be significantly greater for 'more often' watching television in each age/gender category. This was most apparent in the younger women as the probability of obesity increased from 24 to 56% as television viewing increased from 3 h or less to 4 h or more per day. Table 8 indicates that physical activity frequency was a significant predictor of overweight and obesity for both age groups in men but only in the younger women. The most consistent predictor of high BMI was exercise need self-assessment:
Respondents who believed that they get as much exercise as they need had a lower probability of being both overweight and obese; this relation was statistically significant in every age/gender group (Table 9) . 

Discussion
According to 2000 census data, the age distribution of the adult population in the six rural test communities was approximately equally divided between the o50 y and X50 y age groups. In light of the finding that age was not a significant predictor of either overweight or obesity, the potential bias related to the fact that 63% of the study respondents were in the X50 y age group was judged to be of minor significance. Based on recent national surveys, the prevalence of overweight among adult men and women is increasing. Data from NHANES III, 1988 -1994 , indicated that 63% of adult men and 55% of adult women are overweight, defined as a BMI X25.0 kg/m 2 . 13 Using this definition, the prevalence figures for overweight in the present study were 70 and 59% for men and women, respectively, somewhat higher than the figures from NHANES III and also higher than the figures reported from the 2000 Behavioral Risk Factor Surveillance System (BRFSS). The actual prevalence of overweight and obesity in the present study was likely slightly higher than the figures computed from self-reported heights and weights. Data from NHANES III were recently analyzed to compare estimates of overweight prevalence based on BMIs calculated from self-reported vs measured heights and weights. Prevalence of overweight was higher using measured values in all age-gender groups with the exception of men aged 20-39 y.
14 As was done in the present study, the BRFSS reported BMIs computed from self-reported heights and weights, and the year 2000 prevalence rates of overweight were 65.5% for men and 47.6% for women. 15 In the present study, the finding that compared to women, men were significantly more likely to be overweight but not obese (BMI X30.0 kg/m 2 ) is consistent with recently reported prevalence figures from the BRFSS 15 as well as from population surveys carried out in Finland.
11
The objectives of the present study were to assess the relation between BMI levels and various lifestyle variables related to physical activity, specific characteristics of a healthy eating pattern, and certain eating-related behaviors. Inherent limitations of cross-sectional designs such as the one presently employed should be acknowledged, that is, causal relation cannot be definitively identified and that reported behaviors in the overweight/ obese subpopulations could be an outcome rather than a precursor of current weight status. However, even if this is the case, there still is much value in the identification of specific dietary intake variables and eating-related behaviors that are predictive and that may be causally related to high body weights. An assessment of physical activity-related issues such as time barriers to participation and beliefs related to the importance of exercise can also suggest additional strategies for obesity prevention and intervention efforts. Note: All numbers in the table refer to percentages of individuals within specified age/gender group. 'Less often' was defined as watching television one hour or less per day; 'more often' was defined as 2 or more hours per day. a Pairs of numbers within age/gender group are significantly different, Po0.05. Note: All numbers in table refer to percentages of individuals within specified age/gender group. 'Less often exercising' was defined as engaging in physical activity less than 5 times per week; 'more often exercising' was defined as 5 or more times per week. a Pairs of numbers within age/gender group are significantly different, Po 0.05. 
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Dietary intake and eating behavior relation with BMI Greater consumption of beverages such as soda pop was a significant predictor of both overweight and obesity. The Healthy Worker Project found that nondiet soft drink consumption was independently associated with higher body weight within the female subpopulation. 16 In addition to supporting that finding, the present study suggests that high consumption of soft drinks, both regular and artificially sweetened varieties, could be a marker for non-nutrient dense diets that increase likelihood of positive energy balance and subsequent weight gain. There also appears to be an association between soft drink consumption and frequency of fast food consumption, as was reported among women participants in the Pound of Prevention study. 17 Furthermore, frequent consumption of fast foods has been associated with higher fat and energy intakes 17, 18 and with higher BMI levels in women. 17 Thus, in addition to the direct caloric cost of nondiet soft drinks, the relation between soft drink consumption and high BMI in the present study may also be indirectly mediated by the ability of less than optimal dietary intake patterns and high consumption of fast foods to promote weight gain. Ordering supersized portions more often when given the opportunity was also a significant predictor of both overweight and obesity, although this relation reached statistical significance only in the female respondents ( Table 5 ). The increased availability of supersized portions is one dimension of a general trend toward larger portion sizes, which started in the 1970s as food manufacturers and certain restaurants began using larger sizes as a selling point. The trend toward larger portion sizes has paralleled increases in the prevalence of overweight and obesity. 12 In addition to the propensity of supersized portions to directly increase energy intake, they are clearly associated with the consumption of fast foods. Not only are fast foods typically higher in energy density and total calories, but the frequency of fast food use also has been inversely correlated with the intake of healthful fiber-rich foods such as fruits and vegetables. 17 The ability of frequency of ordering supersized portions to predict high BMI in women, but not in men, may be partially attributed to the higher energy requirements of males. Metabolically, men may be better able to maintain caloric balance even with the higher energy intakes associated with the consumption of these larger portion sizes.
The finding that individuals with high BMIs were less likely to eat high-fiber cereal is consistent with the assertion that nutrient-dense diets that provide adequate levels of dietary fiber increase the likelihood of maintaining a normal body weight. Previous cross-sectional studies have demonstrated that both carbohydrate and fiber intakes are inversely associated with body weight. 19, 20 Increased frequency of eating food while doing another activity such as watching television was associated with a greater probability of being both overweight and obese. The relation was observed within both age groups in women but only in the 50 y and older age group of men (Table 6 ). This eating-related behavior was a significant predictor of high BMI, even after controlling for all other eating and physical activity-related variables, including amount of television watched per day. Thus, the association cannot be explained by the simple assertion that watching more hours of television is related to excessive weight gain during adulthood. A possible explanation is that individuals who more often eat food while doing another activity may be more likely to overeat because they are less aware of or sensitive to satiety cues, which contribute to the cessation of eating.
The finding that individuals with higher BMIs were less likely to eat breakfast with other family members is consistent with the previously reported finding that overweight individuals ate breakfast on significantly less days than did normal weight individuals. 21 The assertion that obesity-related patterns of eating are frequently irregular and/or disorganized 22 could be an additional partial explanation for the finding of a decreased likelihood of eating breakfast with other family members. BMI was not a significant predictor of the frequency of eating supper with other family members or of eating food that was prepared at home. In light of the propensity of two markers of fast food consumption (ie, soft drink consumption and ordering supersized portions) to predict high BMI, it was surprising that eating food prepared at home, a marker of not relying heavily on fast food restaurants, was not predictive of lower BMI within the study population. A closer analysis of these data revealed that the vast majority of respondents (93%) indicated that most of the foods eaten at supper were prepared at home either 2-4 times per week (23%) or 5-7 times per week (70%). The lack of overall variability in the responses to this question may partially explain why a higher frequency of food prepared at home for supper did not emerge as a statistically significant predictor of lower BMI.
Physical activity relation with BMI Previous cross-sectional studies have demonstrated positive associations between time spent watching television and BMI in adult populations from the United States, 23, 24 Australia, 25 Britain, 26 and Spain; 27 one additional study in the United States reported this relationship in women, but not in men. 17 In the present study, television viewing was considered a time barrier to participation in physical activity and was a significant predictor of both overweight and obesity in males and females, especially in the less than 50 y age group. A barrier to being physically active, such as television viewing, might be expected to be of greater significance in the younger age group because these respondents reported a higher level of physical activity than did the 50 y and older age group. Self-reported frequency of participation in physical activity was a significant predictor of obesity only when the exercise need self-assessment and the exercise-belief compoDeterminants of high body mass index M Liebman et al site score were not included in the multiple regression. This suggests that these latter two variables accounted for some of the variability in BMI that could be accounted for by physical activity frequency alone. Authors of recent reviews have concluded that low levels of physical activity are likely to be causally linked to increased risk of significant weight gain and obesity. 8, 28 Of interest was the finding that exercise need selfassessment (ie, a respondent's belief that he/she gets as much physical activity as needed) was a more powerful predictor of high BMI than was the self-reported frequency of participation in physical activity. Thus, it appears that the respondents in the present study were knowledgeable about the relation between physical activity and maintenance of body weight, and respondents with high BMIs may have perceived that lack of exercise was causally related to being overweight.
Although a higher percentage of the obese respondents compared to the nonobese respondents indicated that they do not get as much exercise as they need, individuals in this BMI group were less likely to 'strongly agree' that regular physical activity plays a role (or would play a role) in improving their health or in making them happier. A possible explanation for these seemingly inconsistent findings could be that although many of the obese respondents acknowledged the importance of physical activity, they do not necessarily equate activity-induced weight loss with an improvement in health or in making them happier individuals. The finding that the obese group's responses indicated less enjoyment and more unpleasantness associated with physical activity may reflect the physical difficulties and psychosocial challenges (eg, embarrassment) that some of these individuals are likely to experience when embarking on a planned activity program. This finding suggests that future obesity prevention and intervention efforts need to incorporate strategies that promote physical activities that are enjoyable to various segments of the population.
In summary, the high prevalence of overweight and obesity observed in this study is consistent with the national data that document higher prevalence rates each passing year. 15 A number of specific dietary intake variables, eatingrelated behaviors, and physical activity-related variables were identified that were predictive of and may be causally related to high body weights. Both soft drink consumption and frequency of choosing supersized portions when given the opportunity, two markers of fast food consumption, were associated with high BMIs although frequency of choosing supersized portions was predictive only in women. The increased probability of being both overweight and obese in individuals who more often eat while doing another activity appears to be a novel finding that will need to be substantiated by additional research. It will also be important to determine whether targeting this eating-related behavior as part of comprehensive obesity prevention and/ or intervention efforts can decrease the likelihood of overeating and subsequent weight gain.
Time spent watching television, hypothesized to be a significant barrier to participation in physical activity, was an important predictor of high BMIs primarily in the less than 50 y age group. Of particular interest was the finding that exercise need self-assessment was a stronger predictor of overweight and obesity than was the frequency of participation in physical activity. This may be partially attributed to the difficulty in accurately quantifying physical activity with a single question that grouped all types of physical activity together. However, it is important to acknowledge that the vast majority of overweight and obese respondents believed that they do not get as much exercise as needed. This strengthens the assertion that finding ways to increase participation in physical activity, perhaps by improving accessability to recreational facilities and by making participation more enjoyable, should remain a high priority in efforts at the community and individual levels to reverse the rising tide of obesity.
